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(57) A mortar projectile comprising a body, a tail boom and a tail fin unit has one or more venting holes 19 
extending through the body from the rear end toward the front end thereof, whereby to limit muzzle 
velocity and range, without sacrificing peak recoil force, when the projectile is used for bedding in a mortar 
or for training. In the fatter case, one or more plates 29, of thickness chosen to burst at a predetermined 

pressure for unblocking holes 19, and an obturator ring 31 are provided. A nose 9 carrying an impact- 
detonated signature device with lateral vents 27 is screwed to the front end. 
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SPECIFICATION 

Mortar projectiles 

5 The present invention relates to mortar projec- 
tiles. 

In the operational use of a mortar, e.g. the 
British 81mm mortar manufactured by the pre- 
sent applicant company, the mortar has first 

10 to be bedded in the ground to stabilise the 
weapon and to absorb reactions produced 
when the weapon is fired. Conventionally, 
bedding in is provided by a base plate on the 
mortar which is anchored into the ground by 

15 the reaction obtained from initial firings of pro- 
jectiles from the mortar. Traditionally, the pro- 
jectiles used for this bedding-in operation are 
the live (e.g. high explosive) rounds required 
to be fired by the mortar. Such live rounds 

20 are expensive to produce and their use for 
bedding in can be hazardous to friendly crews. 
Also, it is difficult to monitor the bedding-in 
operation if the live projectiles are fired almost 
to full range. 

25 According to the present invention a mortar 
projectile comprises a body, a tail boom and a 
tail fin unit at the rear end of the tail boom 
unit and Is characterised by one or more vent- 
ing holes extending through the body from the 

30 rear end toward the front end thereof. 

The venting holes prevent the maximum 
pressure being attained within the mortar bar- 
rel and thereby limit the muzzle velocity and 
t n0 range of the projectile as described below. 

35 The projectile may consequently be used as 
a "bedding in" round. The projectile may 
carry a conventional charge system as used 
on a live round which provides a similar reac- 
tion on the mortar base plate to that pro- 

40 duced by a live round, thereby allowing the 
base plate to be bedded into the ground with- 
out using a full range, live round. 

Such a projectile allows bedding in to be 
achieved more cheaply and more safely than 

45 by using live rounds. The limit on the range 
allows the procedure to be more easily moni- 
tored. 

According to an important feature of the 
invention one or more plates may be located 

50 on the tail boom behind the body to block the 
venting holes. The thickness of the plate or 
plates may be chosen so that the plate or 
plate construction bursts as a pre-determined 
pressure thereby unblocking the venting holes. 

55 The projectile incorporating venting holes in 
its body and plate(s) located behind the body 
may then be used in a second operational 
mode as a training (practice) mortar ammuni- 
tion round. The pressure at which the plate(s) 

60 burst may be chosen so that the distance tra- 
velled by the projectile is limited to a desired 
range which is greater than the range of the 
projectile used as a bedding in round (without 
the plate(s)) but not as great as the range of a 

65 live round carrying the same charge system. 


Preferably, the body also carries an obturator 
ring when used as a training round. 

Thus, the projectile of the present invention 
provides a dual-purpose mortar ammunition 

70 round whose use can be selected by the op- 
erator as appropriate. In the training round 
mode the range can be varied so as to match 
that required operationally by varying the num- 
ber and/or thickness of the said plate(s) 

75 thereby adjusting the pressure v time charac- 
teristic of the mortar as explained below. The 
relationship between the number and thickness 
of plate(s) and range achieved may be ob- 
tained from a predetermined range calibration 

80 table. 

The projectile according to the invention 
may include, e.g. in a nose at the front end of 
the body, a signature device for providing au- 
dible and visual signature when the projectile 

85 impacts the ground. Such devices are known 
per se in ammunition training rounds and may 
comprise a charge incorporating one or more 
compositions which provide a loud noise an- 
d/or smoke and/or a flash. Such devices may 

90 for example comprise a filling of gun powder 
and a coloured-smoke producing pellet which 
may be detonated by a conventional impact 
detonator. Such devices allow the user of the 
mortar to detect easily the place where the 

95 projectile falls to the ground thereby allowing 
the user to make any necessary adjustments 
to the mortar system based upon such detec- 
tion. 

In the projectile according to the present 
100 invention the body, tail boom and tail fin unit 
may be made of a strong, lightweight ma- 
terial, e.g. aluminium alloy. The body may 
comprise a cylinder in which a nose and the 
tail boom unit are fitted by screw thread joints 
105 at the front and rear ends respectively of the 
body. 

The body may have a generally frustro-coni- 
cal shaped front end into which the nose is 
fitted and a generally annular rear end surface, 

1 10 the venting holes extending from the rear end 
surface to the front end and emerging at the 
front end behind the nose. Preferably, the 
venting holes clear (i.e. do not join) the 
threaded aperture into which the nose is 

115 fitted. 

One or more lateral venting holes may be 
provided extending between the threaded 
aperture into which the nose is fitted an the 
outside surface of the body to allow spent 

120 gases from the signature device to be suitably 
released. L For an 81mm mortar bedding in 
and training round embodying the present in- 
vention the projectile body may, for example, 
incorporate three or four venting holes equally 

125 spaced around an arc about the axis of the 
body. The holes may have for example a dia- 
meter of about 8 to 15 mm, e.g. 11 mm. 

The shot kinetic energy (KE) of the projectile 
at the muzzle of a mortar is a function of the 

130 pressure v time curve produced within the 
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barrel by the charge system of the round. If 
either the maximum pressure or the duration 
of the pressure pulse is reduced then shot KE 
and hence muzzle velocity (MV) falls propor- 
5 tionately. 

However, reducing the maximum pressure 
causes the recoil force to drop significantly. 
Additionally, for a given round, range is ap- 
proximately proportional to KE. Therefore re- 
10 ducing the MV to achieve the very short 
ranges desired, either for "bedding-in" the 
mortar in combat or for training purposes 
would require unrepresentatively low peak 
pressures in the barrel giving very low recoil 
15 forces indeed. 

The projectile according to the present in- 
vention has therefore been devised to reduce 
the duration of the pressure v time curve giv- 
ing the previously unobtained combination of 
20 low MV and very high peak recoil force which 
is largely independent of propellant mass. 

Embodiments of the present invention- will 
now be described by way of example with 
reference to the accompanying drawings, in 
25 which: 

Figure 1 is a cross-sectional side elevation 
(not to scale) of an 81mm mortar bedding in 
and training round embodying the present in- 
vention; 

30 Figure 2 is a cross-sectional end elevation 
of the round shown in Figure 1 on the line II- 
H; 

Figure 3 is a graph of pressure v time for 
81mm mortar rounds. 

35 In Figure 1 the round shown comprises a 
cylindrical aluminium body 1 having a front 
end 3 and a rear end 5. The front end 3 
comprises a frustro-conical portion 7 at which 
the diameter of the body 1 tapers inward, the 

40 portion 7 having fitted therein by a screw 
thread joint 25 a nose 9 containing a conven- 
tional impact detonated signature device (not 
shown) containing a mixture of gunpowder 
and a coloured-smoke producing composition. 

45 The rear end 5 comprises a hollow aluminium 
tail boom 11 carrying a fin tail unit 13, a 
primary propellant charge cartridge being lo- 
cated in a cavity 15 inside the tail unit 13, 
and a series of crescent shaped augmenting 

50 charge cartridges 17 located on the boom 11. 
Three vent holes .19 run along the inside of 
the body 1. The vent holes 19 are of equal 
diameter and are equidistantly spaced from 
the axis of the body 1 and (as shown in Fig- 

55 ure 2) are equidistantly spaced circumferenti- 
ally around the same arc A about the axis of 
the body 1. 

The holes 19 extend from a rear surface 21 
of the body facing the rear end 5 to a front 

60 surface 23 on the frustro-conical portion 7. 
The holes 19 clear (i.e. do not merge with) 
the cavity of the screw thread joint 25. Lateral 
holes 27 from the Gavity of the screw thread 
joint 25 to the outer surface of the portion 7 

65 allow gases produced following detonation of 


the device inside the nose 9 to be vented. 

One or more aluminium annular shear discs 
29 may optionally be located on the boom 1 1 
behind the surface 21 and an obturator ring 

70 31 fitting in a groove 33 may optionally be 
provided on the outside of the body 1 . 

For use as a bedding-in round the shear 
discs 29 and obturator ring 31 are preferably 
omitted. The performance of the projectile 

75 shown in Figures 1 and 2 when fired from a 
mortar is illustrated by curve A in Figure 3. 
This may be compared with curve C which is 
the pressure v time curve obtained with a live 
round. The pressure rapidly builds up inside 

80 the mortar barrel in both cases but at a maxi- 
mum pressure of P A , a high fraction, typically 
70% of the maximum P c obtained with the 
live round, the effect of venting of propellant 
gases through the holes 9 in the projectile 

85 shown in Figures 1 and 2 causes the pressure 
in curve C to fall rapidly. As a result the KE of 
the projectile, approximately proportional to 
the area under the curve, and the range of the 
projectile, approximately proportional to the 

90 KE, is thereby limited. Typically, the range is 
limited to about one third of that obtained 
with a live round as determined by curve C; 

For use as a training round the shear discs 
29 and obturator ring 3 1 are preferably in- 

95 eluded in the projectile shown in Figures 1 
and 2. The performance of the projectile is 
illustrated by curve B in Figure 3. In this case 
the pressure rise follows curve C until a pre- 
determined pressure P B (greater than P A , typi- 
100 cally 90% of P*) is reached when the discs 
29 burst causing propellant gases to vent 
through the holes 9 thereby causing a more 
rapid fall in pressure than obtained with a live 
round as illustrated by curve B. As a result, 
105 the area under curve B and consequently the 
range of the projectile is greater than that 
when it is used as bedding-in round (curve A) 
but not as great as that of a live round (curve 
C). Typically, the range is one half of the 
110 range of a live round. 

CLAIMS 

1. A mortar projectile comprising a body, a 
tail boom and a tail fin unit at the rear end of 

115 the tail boom unit and is characterised by one 
or more venting holes extending through the 
body from the rear end toward the front end 
thereof. 

2. A projectile as claimed in claim 1 and 
120 wherein one or more plates are located on the 

tail -boom behind the body to block the vent- 
ing holes, the thickness of the plate or plates 
having been chosen so that the plate or plate 
construction bursts as a pre-determined pres- 
125 sure thereby unblocking the venting holes. 

3. A projectile as claimed in claim 1 or 
claim 2 and wherein the body also carries an 
obturator ring when used as a training round. 

4. A projectile as claimed in any one pre- 
130 ceding claim and which includes a signature 


device for providing audible and visual signa- 
ture when the projectile impacts the ground. 

5. A projectile as claimed in any one pre- 
ceding claims and wherein the body, tail boom 

5 and tail fin unit are made of a strong, light- 
weight material. 

6. A projectile as claimed in any one or the 
preceding claims and wherein the body com- 
prises a cylinder in which a nose and the tail 

10 boom unit are fitted by screw thread joints at 
the front and rear ends respectively of the 
body. 

7. A projectile as claimed in any one of the 
preceding claims and wherein the body has a 

15 generally frustro-conical shaped front end into 
which the nose is fitted and a generally annu- 
lar rear end surface, the venting holes extend- 
ing from the rear end surface to the front end 
and emerging at the front end behind the 

20 nose. 

8. A projectile as claimed in claim 7 and 
wherein the venting holes clear the threaded 
aperture into which the nose is fitted. 

9. A projectile as claimed in any one of the 
25 preceding claims and wherein one or more 

lateral venting holes are provided extending 
between the threaded aperture into which the 
nose is fitted on the outside surface of the 
body to allow spent gases from the signature 
30 device to be suitably released. 

10. A projectile as claimed in any one of 
the preceding claims and which is for an 
81mm mortar bedding in and training round 
and incorporates three or four venting holes 

35 equally spaced around an arc about the axis 
of the body, the holes having a diameter of 
about 8 to 15mm. 

1 1 . A projectile as claimed in claim 1 and 
substantially as hereinbefore described with 

40 reference to the accompanying drawings. 
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